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(54) Flat-sewn airbag cushion attachment and method of making same 



(57) A vehicle occupant restraint airbag cushion 
(22) includes a tubular attachment section (10) with an 
outer longitudinal end (28) connected by stitching (32) 
to an attachment opening (26) of a main body (24) of 
the cushion (22). An inner longitudinal end (28) of the 
attachment section (10) has two or four rod accommo- 
dating loops (34) projecting therefrom. The attachment 
section (10) is fabricated by superimposing two similar 



attachment pieces in a flat state and sewing their super- 
imposed ends together. Extensions projecting from inr 
ner longitudinal ends (28) of the attachment pieces are 
folded over and sewn along sewing lines (54) to define 
the rod loops (34) before or after the attachment pieces 
are sewn together. The attachment section (10) is then 
sewn to the attachment opening (32) of the airbag cush- 
ion (22) by stitching (32). 
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Description 

The present invention relates in general to airbag 
cushion attachment sections, and methods of making 
same. In particular, the present invention relates to an 
improved attachment section between an airbag cush- 
ion and ahousing, which may be sewn in a flat condition, 
and a method of making same. 

Airbag passive restraint systems typically include 
an inflator for producing a quantity of gas, and a cushion 
which is inflated by the gas. The inflator and cushion are 
typically assembled together intoa single unit, common- 
ly known as an airbag module. Such a module is then 
installed in the dashboard, etc., of a vehicle. 

Since the cushion must inflate very rapidly (on the 
order of 10 milliseconds) to be effective during a colli- 
sion, the inflator produces the gas very quickly. This rush 
of gas into the cushion creates large forces which lend 
to blow the cushion away from the inflator. As such, it is 
necessary to connect the cushion securely to the infla- 
tor. 

Numerous arrangements are known for connecting 
cushions to inflators. These of course vary depending 
upon the shape of the cushion and the shape of the in- 
flator. The present invention is concerned typically with 
airbag modules used for protection on the passenger 
side of the vehicle. In these modules, the inflator and 
cushion are commonly stored in a housing having a gen- 
erally concave form. The opening or mouth of the hous- 
ing initially stores the folded cushion, and the cushion 
expands outward from this mouth upon inflation. 

In such modules it has been known to attach the 
cushion to the inflator via the housing. In particular, the 
cushion includes an attachment section having an inlet 
opening which mates with the mouth of the housing. Two 
sides of the inlet opening of the cushion include fabric 
loops, and two sides of the housing include semi-cylin- 
drical grooves. The fabric loops are inserted into the 
grooves, and a rod is then inserted into each fabric loop, 
within the groove. The rod has a diameter greater than 
the inlet to the groove, and as such the fabric loop is 
secured to the groove. In this manner the cushion is se- 
cured to the housing. 

While this arrangement provides a secure attach- 
ment, it has drawbacks. In particular, to mate with the 
housing and provide the two sides with the fabric loops, 
the inlet opening takes the general form of a tube having 
a longitudinal axis extending outward from the mouth of 
the housing. This tubular shape is typically too small for 
protection of the passenger, and as such the tubular inlet 
opening is formed with a short, length, and it's outer end 
is secured to the main body of the cushion. To form the 
tubular inlet opening/attachment section, a strip of fabric 
was formed into a tubular loop, and the overlapping edg- 
es sewed together. This has required skilled manual la- 
bor to manipulate the fabric into the proper position dur- 
ing sewing, increasing the cost of the cushion, airbag 
module, and ultimately the vehicle. 



An object of the present invention is to provide a 
mounting section for an airbag cushion which will se- 
curely retain the cushion to a housing. 

Another object of the present invention is to provide 
5 such a mounting section which may be assembled in 
the flat condition, permitting automation of the sewing 
process. 

Yet another object of the present invention is to pro- 
vide a method of forming such a mounting section. 

to These and other objects are achieved by an airbag 
cushion attachment section which may be assembled in 
the flat condition, and a method of assembling same. 
The attachment section takes the form of a tubular sec- 
tion having longitudinal ends. One end is attached to the 

'5 cushion main body The other end includes fabric loop 
portions which may be used to secure the cushion to a 
housing using rods. The tubular mounting section is 
formed by two fabric pieces, each forming 180° of the 
tubular mounting section. The two fabric pieces may 

20 each have the fabric loops folded over and sewn while 
the fabric pieces are flat. Thereafter, the two fabric piec- 
es are laid one upon the other, and the lateral edges 
sewn together while still in the flat condition. The fabric 
pieces may then be spread apart into the tubular form 

2S (or assembly to the cushion main body. The sewing in 
the flat condition permits automated assembly of the at- 
tachment section. 

The objects and features of the invention noted 
above are explained in more detail with reference to the 

30 drawings, in which like reference numerals denote like 
elements, and in which: 

Fig. 1 is a perspective exploded view of a cushion 
and housing showing the assembled cushion at- 

35 tachment according to the present invention; 

Fig. 2 is a plan view of an unassembled cushion at- 
tachment sheet according to a first embodiment of 
the present invention; and 
Fig. 3 is a plan view of an unassembled cushion at* 

40 tachment sheet according to a second embodiment 
of the present invention. 

With reference to Fig. 1, an airbag cushion attach- 
ment section according to the present invention is gen- 

45 erally designated by reference numeral 10. Before de- 
scribing the attachment 10 in detail, the environment in 
which it is used will first be discussed. 

As shown, the section 1 0 is employed with an airbag 
housing 12. The housing is a concave member having 

so two spaced side walls 1 4, a connecting bottom wall (not 
shown) extending between the lower ends of the side 
walls, and a pair of end walls 16. The housing is prefer- 
ably formed by extruding the side and bottom walls as 
a monolithic unit, and then attaching the end walls by 

ss appropriate fasteners. Other methods, such as bending 
sheet metals, may of course be employed. The various 
walls of the housing define a generally concave form 
•having an interior and an open mouth edge 18 providing 
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access to the interior. Within this interior there will be 
mounted an inflator (not shown) for producing a quantity 
ot inflation gas upon receipt of a signal from a controller 
(not shown). To aid in dispersing this gas. the housing 
may include a diffuser 20 located between the inflator s 
and the mouth edge 1 8. The portion of the interior above 
the diffuser, or at least just inside the mouth edge, will 
typically be used to store a cushion 22 in the folded 
state. 

In Fig. 1 the cushion 22 is shown in the inflated con- f 0 
dition. The cushion will include a main body 24, which 
may take various shapes as dictated by the needs of 
passenger safety and which is formed by a flexible fab- 
ric. The main body will include an attachment opening 
26. While the opening 26 has been shown as circular, 
other shapes such as elliptical, rectangular, etc., may 
be employed. 

The attachment section 1 0 is mounted between the 
cushion main body 24 and the housing 12. In particular, 
the attachment section 10 has a generally tubular form, 20 
and is formed of flexible fabric, preferably of the same 
type used for the main body 24. The attachment section 
includes inner and outer longitudinal ends 28 and 30. 
The outer longitudinal end has a peripheral length ap- 
proximating that of the attachment opening 26, and is 2s 
secured to the main body about the attachment opening. 
This may be achieved by adhesives : heat bonding, etc., 
but preferably includes one or more lines of stitching 32. 
As noted, the attachment section 10 is formed of flexible 
fabric, and as such the generally tubular form of the at- 30 
tachment may readily conform to the various shapes 
which the attachment opening may take. 

The inner longitudinal end of the attachment section 
1 0 is secured to the housing. The inner end 28 will mate 
with the housing such that the inner end will extend 35 
about the interior of the housing. To ensure that the ma- 
jority of inflation gas flows into the attachment section, 
rather than between the attachment section and end 
wall for example, the inner end has a peripheral length 
approximating the peripheral length about the housing *o 
interior, at the location at which the inner end is mount- 
ed. In other words, the inner end will closely conform to 
the interior of the housing. 

To secure the inner end to the housing, the inner 
end 28 is provided with at least two rod loops 34. In the 45 
embodiment of Figs. 1 and 2, the rod loops are divided 
into two sets, with each set contains a single rod loop 
34. The housing 12 also includes a number of rod 
grooves 36, with the number of grooves corresponding 
to the number of rod loop sets. The sets of rod loops are so 
positioned upon the periphery of the inner end 28 such 
that each set of the rod loops will be adjacent an asso- 
ciated one (or set of) rod grooves 36. In the embodiment 
shown, there are two rod grooves, one on each side wall 
14. As may be seen, the loops 34 are positioned to be 55 
aligned with the grooves. The grooves 36 include open- 
ings 38 providing access to the interior of the groove. 
The openings 38 are restricted compared to the interior. 



In other words, the groove may be formed as a semi- 
circle, and the opening has an angular extent of less 
then 180°. 

It is noted that the formation of the grooves on the 
side walls is easily achieved using the preferred extrud- 
ed side walls. It is also possible, however, for the end 
walls 16 or bent sheet metal side walls to be provided 
with grooves 36. Further, while the grooves 36 have 
been shown at the mouth edge 18 of the housing for 
clarity, the grooves would typically be located further 
within the interior of the housing, such as adjacent the 
diffuser 20. 

The final component for connection of the attach- 
ment section to the housing is a plurality of rods 40. The 
rod loops 34 are sized to receive the rods 40. Further, 
the rod grooves 36 are sized to receive the rod loops 34 
with the rods 40 received therein. In particular, the di- 
ameter of the grooves will accept the loops and rods. 
The openings 38, however, are smaller than at least the 
combined rod and loop, and preferably are smaller than 
the diameter of rods 40. 

In this manner, the combined rod and loop will be 
retained in the groove against movement out through 
the mouth edge 18. This of course also requires a spe- 
cial mounting procedure. Specifically, the rod loop(s) 34 
are inserted into the opening of the associated groove 
36 prior to insertion of the rod. Thereafter, the rod is slid 
into the groove and rod loop. Alternatively, the combined 
rod and loop may both be slid into the associated 
groove. This procedure requires that the grooves have 
an open end which is accessible, such as prior to mount- 
ing the end walls in the embodiment shown. 

With the general environment thus described, the 
inventive attachment section, and method of forming 
same, will now be described. 

As may be seen in Fig. 1, the attachment section, 
while having the general tubular form, is composed of 
two separate attachment pieces 42. As is best shown in 
Fig. 2, each piece 42 is an elongated member having 
the inner and outer longitudinal ends 28 and 30, and first 
and second lateral ends 44 and 46, respectively. De- 
pending upon the shape of the mouth edge 18 and at- 
tachment opening 26, each piece 42 may be essentially 
rectangular, or may have curved portions, as shown. 
Each individual piece may also be formed of a single, 
or multiple layers of fabric, as strength requires. 

The inner end 28 of each piece 42 will have one or 
more loop projections 48 extending outward therefrom 
to a free end 50. The loop projections will be used to 
form the rod loops 34. In particular, for each piece 42 
the loop projections will be folded back upon themselves 
along a predetermined fold line 52. Thereafter, the free 
end 50 will be secured to the remainder of the piece. As 
before, this may be by adhesives, heat bonding, etc., 
although sewing is preferred, as along a sew line 54. 
This procedure is repeated for all loop projections, and 
for the projections on the other piece 42. In this manner 
it may be seen that the rod loops 34 are formed. 
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Thereafter, the two pieces 42 are laid one upon the 
other. As illustrated in Fig. 2, the pieces are formed such 
that the distance between the lateral ends 44 and 46 is 
approximately identical. In other words, each of the piec- 
es 42 will form one-half (180°) of the completed tubular 
attachment section 1 0. 

As such, when the two pieces 42 are laid upon each 
other in a flat condition, the first and second lateral ends 
will be in overlying relation. Typically, the inner and outer 
longitudinal ends 28 and 30 will also be in overlying re- 
lation also, but this may vary depending upon the final 
desired form of the attachment section (and more par- 
ticularly whether it extends directly out from the housing, 
or at an angle). The respective lateral ends are then 
join ed to each other (i.e., first end to first end and second 
end to second end) along longitudinal lines adjacent the 
lateral ends. The attachment options noted above are 
again available, although a sew line 56 is again pre- 
ferred. 

As may be envisioned, the two pieces 42 are Ihus 
joined only at their lateral ends, and the central portions 
between the lateral ends may be pulled away from each 
other. With the lateral ends secured, this causes the at- 
tachment section to take the generally tubular form, as 
illustrated in Fig. 1 . The tubular form may then be invert- 
ed (i.e., turned inside-out), if desired, to cause the sew 
lines 56 to be on the interior of the tube, as shown in 
Fig. 1. At this point the outer longitudinal ends 30 may 
be positioned on (or under) the main body about the at- 
tachment opening 26, and secured. Again, sewing along 
the line 32 is the preferred attachment method. At this 
point the cushion 22 is completed (assuming all other 
cushion forming steps are completed). The only remain- 
ing steps are to attach the cushion to the housing by the 
method described above. 

As may be seen, the present attachment section, 
by the use of two pieces having substantially identical 
lengths between lateral ends, permits the pieces to be 
secured together while in a flat, overlying condition. Fur- 
ther, no manipulation of the relative positions of the piec- 
es is required between joining one lateral end and the 
other, and the overlying relation is simply maintained 
during both joining operations. 

This greatly simplifies the assembly of the attach- 
ment section, and permits automated assembly. 

It is noted that the joining of the free end of the loop 
projection to the. body of the piece would require com- 
plex manipulation of the pieces, if performed alter the 
pieces are joined together However, by simply perform- 
ing the joining step for the loop projections prior to join- 
ing the two pieces 42, this is avoided. Further, the joining 
of the loop projections is another operation which may 
be performed in the flat condition (after the folding step), 
and thus automated. 

In this manner the attachment section according to 
the present invention simplifies the assembly process, 
reducing cost. Further, the use of substantially identical 
pairs of pieces means that the original sheet of fabric 



from which the pieces 42 are cut may be well utilized, 
in that the maximum number of pieces may be cut from 
a given area. 

The attachment section described above may of 

5 course be varied for a particular housing, etc., so long 
as the two pieces with the same lateral length are used. 
Variations in the particular size and shape of the pieces, 
including the number, size and location of loop projec- 
tions, is anticipated. Further, the particular location for 

io the lateral ends in the circumferential direction may be 
varied. This is illustrated in Fig. 3, where a second em- 
bodiment of a piece is designated by 42'. 

In this second embodiment, the lateral ends are lo- 
cated within the extent of the rod loops, rather than be- 
tween the loops as in Fig. t. For this embodiment the 
two single loops are each split into two loops, such that 
each set of loops would contain two loops. This embod- 
iment would be assembled in an identical manner, and 
would operate the same as the first embodiment, with 

20 the sole exception thai the seam between pieces 42' 
would be rotated 90° compared to the seam between 
pieces 42 in Fig. 1 . 

From the foregoing it will be seen that this invention 
is one well adapted to attain all ends and objects here- 

25 inabove set forth together with the other advantages 
which are obvious and which are inherent to the struc- 
ture. 

It will be understood that certain features and sub- 
combinations are of utility and may be employed without 
30 reference to other features and subcombinations. This 
is contemplated by and is within the scope of the claims. 

Claims 

35 

1. An airbag cushion (22) having a main body (24) with 
an attachment opening (26), and an attachment 
section (1 0) for connecting the main body (24) to an 
tnf lator, said attachment section ( 1 0) taking the gen- 

40 eral form of a tube having inner and outer longitu- 
dinal ends (28, 30), said inner end (28) constructed 
and arranged to be connected to said inflator, and 
said outer end (30) sized to be secured to said at- 
tachment opening (26), said attachment section 

45 (io) being formed of two pieces (42) joined together 
at lateral ends (44, 46) thereof, said lateral ends (44, 
46) being located approximate 180° apart in a cir- 
cumferential direction about the general tube form. 

50 2. The airbag cushion of claim 1, wherein said inner 
longitudinal end (28) includes a plurality of rod loops 
(34) extending therefrom. 

3. The airbag cushion of claim 1 or claim 2, wherein 
55 said lateral ends (44, 46) are located between ad- 
jacent ones of said rod loops (34). 

4. A method of forming an attachment section (10) for 
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an airbag cushion (22). said attachment section 
(10) taking a generally tubular form having inner 
and outer longitudinal ends (28. 30), comprising the 
steps of: 

5 

providing two pieces (42), each of said pieces 
(42) having said inner and outer longitudinal 
ends (28. 30), and first and second lateral ends 
(44, 46), the distance between said lateral ends 
(44, 46) being approximately identical for both 10 
of said pieces (42); 

placing said two pieces (42) in overlying rela- 
tion with said first lateral ends (44) overlying, 
and said second lateral ends (46) overlying; 
securing said first lateral ends (44) together, ^ 
and securing said second lateral ends (46) to- 
gether; and 

. spreading said pieces apart between said lat- 
eral ends (44, 46) to form said generally tubular 
form. 20 

A method as in claim 4, wherein said providing step 
further includes each of said pieces (42) further in- 
cluding a loop projection (48) extending from said 
inner longitudinal end (28) to a free end (50) and zs 
further including the step of folding each of said loop 
projections (48) back upon itself, and securing said 
free ends (50) to associated ones of said pieces 
(42) to form rod loops (34). 



A method as in claim 5, wherein said folding and 
t free end securing steps are performed prior to said 
step of placing said pieces (42) in overlying relation. 
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